Functional analysis of spermatogonial stem cells in Steel and cryptorchid infertile mouse models.
Spermatogenesis is a complex and productive process that originates from stem cell spermatogonia and ultimately results in formation of mature spermatozoa. The stem cell undergoes self-renewal throughout life, but study of its biological characteristics has been difficult because a very small number (2 to 3 in 10(4) cells) exist in the testis and they can only be identified by function. Although the development of the spermatogonial transplantation technique has provided an assay system for stem cells, efficient methods to enrich stem cells have not been available. Here, we examined two infertile mouse models, Steel/Steel(Dickie)(Sl/Sl(d)) and experimental cryptorchid, as a source of testis cell populations enriched in stem cells. The Sl/Sl(d) testis showed little enrichment, which raises questions about how adult stem cell number is determined and about the currently accepted belief that adult stem cells are independent of Sl factor. The cells recovered from cryptorchid testes were enriched for stem cells 25-fold (colonies) or 50-fold (area) compared to wild-type testes. The cryptorchid condition does not affect stem cell activity, but eliminates almost all differentiated cells, and about 1 in 200 cells is a stem cell. Thus, cryptorchid testes provide an important approach for purification and characterization of spermatogonial stem cells.